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NEW JERSEY HEARS 
FSHBECK SPEAK 


Aircraft Engine Development 
Traced For Audience of 145 
By D. H. Sheridan 


The regular monthly meeting of the 
New Jersey chapter took place on Jan. 
6. At a dinner preceding the meeting 
57 members and guests were present. 
One hundred and forty-five men attend- 
ed the meeting. Among those present 
were W. B. Coleman, a director of the 
Society, who brought news of the West- 
ern Metal Congress and of the various 
Society publications. 

W. H. Hall, chairman of the member- 
ship committee, presented to two of our 
members on behalf of the chapter, 
American Society for Steel Treating 
pins as a reward for their efforts in 
augmenting our ever increasing list of 
adherents, which has now reached close 
to the three hundred mark. 

Preceding the main subject of the 
evening a moving picture depicting 
“The Story of a Storage Battery” was 
shown. This effort of the Department 
of Commerce, Bureau of Mines, is most 
comprehensive and educational. The 
Willard Storage Battery Company is 
to be thanked for this presentation. 

The main speaker of the evening was 
H. J. Fischbeck, metallurgist of Pratt 
and Whitney Co., Hartford. Mr. Fisch- 
beck’s wide experience in automotive 
and aircraft engine work rendered his 
talk on metallurgy in aircraft and mo- 
tor construction a treat. He recounted 
the history and development of air- 
eraft engines from the early crude af- 
fairs to the present highly efficient 
wasp, whirlwind, cyclone and hornet 
types. 

e explained how the weight per 
horsepower has been continually cut 
hy the use. inum.alloys and heat- 
treated steels of alloy specification. The 
importance of chemical and physical 
analyses of raw material was stressed, 
as well as the matter of careful inspec- 
tion at various points in the fabrication 
of parts. He also told of the test each 
motor has to undergo before being 
placed in the ship, which the plane is 
called. The fact that the failure of a 
motor is seldom due to raw material 
was another point brought out by Mr. 
Fischbeck. 

His talk was illustrated by lantern 
slides depicting phases in the construc- 
tion of the wasp and hornet motors. 
The questions asked Mr. Fischbeck 
caused interesting discussion, much to 
the profit and benefit of those present. 


STEEL FOUNDING IS 
IAN. BUFFALO TOPIC 


Mayor Bull Discusses Design, 
Casting and Heat Treating 


By Charles F. Wahl 


The fifth regular meeting of the 
Buffalo chapter was held on Jan. 22 at 
Hotel Buffalo with thirty-seven pres- 
ent for dinner. About seventy-five 
members and guests attended the 
meeting. ‘ 

The speaker of the evening was 
Major R. A. Bull, director of the Elec- 
tric Steel Founders Research Group, 
Chicago, who spoke on the considera- 
tion of the steel casting by the designer 
of equipment. 

The first and most important factor 
of making good steel castings is a 
properly designed pattern with uniform 
sections, proper draft, smooth finish. 
Sharp corners should be built up with 
large fillets. Use standard practice 
with references to gates, risers and 
vents. 

Good castings cannot be made from 
poor patterns. Sand control for perme- 
ability, bond and moisture is used in 
the modern foundry of today. Hard 
cores and improper mold ramming are 
contributing factors in dry and green 
sand molds which cause cracks, due to 
expansion and contraction. 

Steel castings should have metal 
combined with strength and associated 
with good ductility. When a casting 
is welded the physical behavior of the 
weld is changed, the strength is greater 
but ductility is less, due to slag lamina- 
tions and oxides. 
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OF SHOW AND SESSIONS 











San Francisco’s Civic Auditorium, shown above, will be the 
home of the Western Metal Congress and the Western Metal and 
Machinery Exposition during the week of February 16. The build- 
ing is one of the finest of its kind in the country. 








ROCKFORDZENIOS 
PAPER BY WATSON 


A.S.S.T. President Discusses 
Steels Used In Automobiles 


By C. B. Sadtler 


The Rockford chapter held a regular 
muvunthly meeting-vu1 January oth atthe 
Hotel Faust. This meeting was not 
only important in respect to the tech- 
nical interest, but it is to be regarded 
as an outstanding meeting of the year, 
because of the fact that the principal 
speaker was the president of the Na- 
tional Society, as well as an authority 
on metallurgical subjects. 

The speaker was familiarly intro- 
duced as J. M. (Mike) Watson and 
throughout the entire evening was 
thought of and referred to as “Mike.” 
In addition to the usual attendance by 
those having principally technical in- 
terest, this meeting was characterized 
by the presence of a group of execu- 
tives representing the sustaining mem- 
bers who are located in Rockford. 

The subject of Mr. Watson’s techni- 
cal talk was “Automobile Steels.” The 
manner in which this subject was han- 
dled was especially interesting in that 
it contrasted older, well standardized 
types of steel with newer types, which 
are not nearly so firmly established in 
automobile manufacturing work. The 
sixty-nine different kinds of steel, which 
at the present time are officially stand- 
ardized, seem to be destined to retain 
their popularity and to have their num- 
ber increased by others which are be- 
coming widely used. 

Mr. Watson stated that the advisabil- 
ity of substituting some of the newer 
steels, such as nitralloy, for some of 
the older steels, depends in a good many 
cases on the manner of utilizing the 
steel and the design of parts. 


TRI-CITY HAS 1931 SMOKER 


Eighty Members Present Enjoy Program 
of Entertainment, then Eat Together 


The annual smoker of Tri-City chap- 
ter was held Jan. 29 at the Peoples 
Power Co. auditorium. 

Excellent entertainment was provid- 
ed under the direction of Don Sweet 
who acted as master of ceremonies and 
who presented mysterious necromantic 
tricks. Other members on the variety 
bill provided were Baker and Bender, 
two stunning steppers in an exposition 
of modern terpsichore, Oliver Burkhart, 
professional imitator and whistler, and 
Charlotte Coolons, WOC artist, in a 
popular song cycle. 

Following the entertainment program 
a lunch was served that proved popu- 
lar with all those in attendance. 

The annual smoker is the one meet- 
ing of the year on the chapter’s pro- 
gram when technical matters are for- 
gotten and a general good time had by 
all. The evening was thoroughly en- 





joyed by the eighty members present. 








SEVEN TECHNICAL 
PAPERS REPRINTED 


7 Articles from Transactions 
Now Available to Members 


Seven reprints of papers included in 
Transactions, Vol. XVIII are available 
to members in pamphlet form, complete 


Win iilustracions: “Tiere is-no cuarge 


for these reprints, which may be ob- 

tained from the National Headquarters. 
The publication system of the A. S. 

S. T. includes making available in 

pamphlet form the technical papers ap- 

proved by the Publication Committee. 

Thirty-three such papers were made 

available before September 15, 1930, 

and seven more are now ready. Others 

are being prepared. 
The list of seven new pamphlets are: 

Nature of the Nickel Ghrpuiens Rust- 
less Steels, by Robert H. Aborn and 
Edgar C. Bain—No. 31-1. 

The Microcharacter, by Christopher H. 
Bierbaum—No. 31-6. 

Occurrence of Fish-Scale in High Speed 
Steel, by G. R. Brophy, R. H. Har- 
oe and A. W. Merrick—No. 

Cemented Tungsten Carbide, by Greg- 
ory J. Comstock—No. 31-5. 

Oxygen in Steel, by Marcus A. Gross- 
mann (Campbell Memorial Lecture, 
1930)—No. 31-4. 

Austenite Decomposition and the 
Changes in Magnetic Properties, by 
Harley S. Van Vleet and Clair Up- 
thegrove—No. 31-3. 

Formation and Elimination of Now- 
Metallic Inclusions in the Acid Open- 
hearth Process, by C. H. Herty, Jr. 
and J. E. Jacobs—No. 31-7. 


J. F. KELLER RECEIVES GIFT 


Is Tendered Tributes of Appreciation 
by Members of Class in Rockford 


The group of 98 men in Rockford, 
Ill., who enrolled in the lecture course 
on “Steel and Its Treatment,” which 
John F. Keller presented recently in 
that city under A. S. S. T. auspices, 
expressed most sincere appreciation of 
Mr. Keller’s helpful talks after the 
sixth and last one had been given. 

Leonard Olson, representing the 
class, went to the platform after Mr. 
Keller had concluded his talk and pre- 
sented him with a package, containing 
a purse, a key fold, a cigarette case 
and a bill fold. The gifts had been 
purchased with contributions from ev- 
ery member of the group. 

Mr. Keller has given his course to 
three groups of cities since last fall. 


E. P. FITZGERALD, BOSTON, DEAD 


E. P. Fitzgerald, for 20 years Bos- 
ton district manager of the Colonial 
Steel Co., died on Jan. 10. He had been 
an active and loyal member of the Bos- 
ton chapter since its organization and 
his loss was keenly felt by all New 
England metal mén. 


Great Success Predicted for 





MEMBERSHIP TOTALS UP 33 10 
GIVE NEW HIGH MARK OF 6339 


Chapter Standing as of Feb. 1 


Membership in the A. S. S. T. to- 
talled 6,339 on Feb. 1, a gain of 33 
during the preceding month. New and 
re-instated members totalled 99, but 
the net gain was cut down by mem- 
bers who were dropped for arrears or 
who resigned. 

In group 1, Detroit wrested second 
place from Pittsburgh, by gaining 11. 
In group 2, New Jersey added 16 net 
to tighten hold on first place. Mon- 
treal took seventh away from Buffalo. 
Rhode Island nosed out Rochester for 
seventh place in group 3, and Spring- 
field eased into twelfth and sent South- 
ern Tier to the thirteenth position. 


LINKS METAL WITH 
FLECTRIC INDUSTRY 


T. S. Fuller Tells New York of 
Electricity’s Metal Problems 
By F. H. Clark 


The January meeting of the New 


the assembly room of the Merchants 
Association of New York at the Wool- 
worth Building. T. S. Fuller, metal- 
lurgist of the General Electric Co., 
spoke on “Metallurgical Problems of the 
Electrical Manufacturing Industry.” 

The main topic for the evening’s dis- 
cussion was the endurance properties 
of various steels in steam with varia- 
tions of temperature and pressure. 
Many types of steels were tested, in- 
cluding stainless and nitrided steels of 
different compositions and chromium 
plated steels. The endurance of the ni- 
trided steels dropped off with increase 
in temperature as compared with the 
nickel chromium steels. Mr. Fuller be- 
lieves this is due to the corrosion re- 
sistance of the latter type. 

From careful studies carried out by 
Mr. Fuller, there appears to be some 
relation between impact tests on the 
Charpy and Izod machines and the en- 
durance limits of notched specimens. 

Other developments important to the 
electrical industry have been the im- 
provements in transformer steel with 
4% silicon, nickel steels for loading 
coils, Honda’s cobalt magnet steel, and 





requirements of high conductivity cop- 
per low in oxygen. 


Yorw chapter was held on the 12th in|J 


WESTERN CONGRESS AND EXPOSITION OPENS 
FEB. 10 IN SAN FRANGISCO'S AUDITORIUM 


Greatest Metal Educational 


Event of 1931 in the States West of the Rockies 


A great exhibition of the tools and products of the metal 
industry and an interesting program of technical papers will open 
in San Francisco on Feb. 16 when the Western Metal and Machinery 
Exposition and the Western Metal Congress make debuts at the 
Civic Auditorium of the Golden Gate City. 
eastern cities will be there to join the fifty-odd thousand westerners 
who will attend the year’s greatest educational event in the western 


metal world. Governor Rolph will welcome the delegates. 
3 


Many metal men from 


More than 61 firms have taken space 
in the exposition, which will cover 
about 25,000 net square feet of space 
in the Auditorium. The total space 
occupied will be 70,000 square feet. 
New machinery and equipment will be 
featured, as will the latest develop- 
ments in carbon and alloy steels and 
in nonferrous metals. 

The St. Francis Hotel has _ been 
chosen as official headquarters for those 
visiting the Congress and Exposition, 
although all the meetings and the ex- 
hibits will be in the Civic Auditorium. 
Both buildings are in convenient, down- 
town locations. 

Each of the separate technical ses- 
sions will be sponsored by one of the 
twelve societies co-operating with the 
A. S. S. T., in the congress. The 
A. S. S. T., as the main sponsor of 
the Congress, has no session of its own, 
but has many members on the several 
programs. 


se The list of speakers and subjects is 
Chicago 5b2 as follows: 
Detroit 489 Pacific Coast Gas Association 
peaks 0 a J. i. Knapp James H. Knapp Co. ‘‘Gas Furnace 
iti. eveland™. | vs or Nitridine pia) oo 
New York 363 ad ate D> plac —Bas-Light Gahan. 
. = Carburizing Steel by Gas’ : 
Philadelphia 358 E. G. deCoriolis—Surface Combustion Co. “Prog- 
Boston 281 c vn re a roar < Ad ov a a 
. P. McNiff—National Tu ‘o. “The Manufac- 
2. ture and Properties of Seamless Steel Tubing’ 
New Jersey 291 Ontario 140 . American Welding Society—I1st Session 
Los Angeles 247 New Haven 118 a pslainibal Corp. ‘‘Welding of Alloy 
Golden Gate 169 Tri-City 107} Ww. H. Dunlap— Aluminum Co. of America 
Hartford 161 Worcester 97 “Welding — Its Alloys” 
Milwaukee 147 Washington 90 Li Roth Gn 66 
A A. F. Davis—Lincoln Electric Co. “Structural Arc 
Lehigh Valley 141 Schenectady 83 Welding” er eer wn 
Montreal "181 Rhode Inland 78 1}- & Sits pny ei 
Buffalo 120 Rochester 76\°" “Welding” ee . 
° ° e g 
Cincinnati 118 York 61 ——, Peng of nor gph mag pee | ‘2. 
= ‘acific Coast ectrica ssociation (jointly 
yg gama = ie a G. E, Stolz—Westinghouse Electric & Mfg. Co. 
- Louis ocKior “Electricity in the Steel Mill” 
Syracuse 86 Springfield 51] George W. Bernhard—Pacific Gas & Electric Co. 
Indianapolis 81 Southern Tier 50 of ee of Electricity in the Heat Treating 
Dayton 80 Notre Dame 38 | American Institute of Mining and Metallurgical 
North-West 65 Fort Wayne 18 ngineers 


J. Fenstermacher—Columbia Division of United 
States Steel Co. “Improvement in the Physi- 
cal Characteristics in Large Carbon and Alloy 
Steel Castings’ 

Mr. Young—American Manganese Co. ‘Manga- 
nese Steel’ 

C. H. Herty, Jr.—U. S. Bureau of Mines “Stee! 
Manufacture” i 

F. B. Coyle—International Nickel Co. ‘‘High Test 
Cast Iron” 

American Chemical Society . 

F. N. Speller—National Tube Co. ‘‘Review of 
Corrosion for the Year 1930” 

M. J. R. Morris—Republic Steel Corp. ‘“Chro- 
mium and Chrome-Nickel Steels” 

Geo. F. Scherer—Merco Nordstrom Valve Co 
“Corrosion and Lubrication of Valves” 

American Society of Mechanical Engineers 

O. E. Harder — Battelle Memorial Institute 
“Nitriding’”’ 

T. McVetty—Westinghouse Electric & Mfg. 
Co. ‘Creep of Metals at High Temperatures” 

A. H. d’Arcambal—Pratt & Whitney Co. “Ma 
chinability of Metals’’ 

Society of Automotive Engineers—I1st Session 
M. Watson—Hupp Motor Co. ‘Automotive 
Steels’”’ 

A. B. Domonoske—Stanford University ‘Testing 
and Predetermination of the Characteristics 
of Automobile Engines’’ 

B. F. Shepherd—Ingersoll-Rand Co. ‘‘Steel Per- 
sonality” 

Society of Automotive Engineers—2nd Session 

m. M. Holzhauer—Aluminum Co. of America 
“Aluminum Alloys” 
Dr. Co. 


Gann — Dow Chemical 
Alloys” 
American Society for Testing Materials 
L. T. Holt, consulting physical metalliurgist, 
Seattle ‘“The Failures of Machine Parts” 
Paul E. Jeffries, structural engr., Los Angeles 
‘Metallography of Welding” 


TUBE CO. FORMS SUBSIDIARY 


The Globe Steel Tubes Co., Milwaukee, 
manufacturers of seamless steel tub- 
ing for over twenty years, have organ- 
ized a subsidiary to be known as the 
Globe Stainless Tube Co. This new 
organization will carry on a business 
of engineering, designing, and manufac- 
turing stainless steel tubes and tubular 
installations for corrosion and heat re- 
sisting purposes. 

The principal oticers of the new com- 
pany will be the same as of the Globe 
Steel Tubes Co., and sales will be 


“Magnesium 





handled through the same sales offices 
in principal cities. 
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7016 Euclid Ave., Cleveland, 0. Jordan Korp Main Speaker at 0. W. Ellis Describes 3 Types 
J.M. Warsow, President = @q_A. H. DARCAMBAL, Vice-President Jan. Philadelphia Meeting cada deaaaieaame of Metals at Jan. Meeting 
A. ORAM FULTON, Treasurer W. H. EISENMAN, Secretary A. O. Futon, Chairman, Wheelock, Lovejoy & 
R. G. GUTHRIE, Director STF. B. Drake, Director By Adolph O. Schaefer Co., Cambridge, ‘Mass.; W. C. Bell, 732; Zay By Jno. W. McBean 
: b, A , 32; A. T. rage, '32; Flo » 733. 
B. F. SHEPHERD, Director 0. E. HARDER, Director The fourth regular meeting of the aE PUBLICATION COMMITTEE ce The meeting of the Ontario chapter 
W. B. CoLEMAN, Director 1930-1931 season of the Philadelphia | ¥,,O- Homensenc, Chairman, Mass. Inst. of of the A. S. S. T. on Jan. 9 was held 
Subscription $.60 vs 6 cont chapter, A. S. S. T., was held on Jan. | tary, 7016 Euclid’ Ave. Cleveland; H. M. Boyls. in the Royal Connaught Hotel in Ham- 
_ tani teeta th 9, at the Engineers’ Club. Fifty-nine | ton, ’31; Clair Upthegrove, °32; R. L. Dowdell, | ilton, when a very interesting paper on ° 
Ray T. BAYLESS .............. EEE RE aR eee ......Editor|members and guests assembled for the | ‘g1¥,,4.,,J- French. .51i Alexander Feild, *\/;|“Bearing Metals” was given by O. W. 
JoHN G. MAPES Managing Editor | dinner preceeding the meeting. Fay-|Cc. Hamilton, '32; G. M. Enos, '32; O. W. Ellis, | Ellis, director of metallurgical research 
= pndnnemnetereerantenennemmmmemanes eeuneennnnienmenmeenmconenes manne ette R. Plumb, president of Fayette R. | 32; B; F. Cone, °31; S. L. Hoyt, °32; H. S. Raw- for. the — og cheggeenere 
Plumb, Inc., gave a very interesting ’ Ce i , e classical theory was explained, 
Volume II Cleveland, O., February, 1931 No. 2} coffee talk on business conditions. CONSTITCOMMITIEE SS i. e., bearing metal should contain two 








The speaker of the evening was|H. E. Haxpy, Chairman, | Saco-Lowell Shops, | constituents, either hard particles in a 


H 
Jordan Korp, of the Leeds and North-| Biddeford, Me.; Sam Tour, °31; B. F; Shepherd, | soft base or soft particles in a hard 
WISHING THE WEST GOOD LUCK rup Co., we delivered a talk on sexes, Harold Stein 33." gence re base, and the results of the latest ex- 
On the eve of the Western Metal Congress and the Western | “Practical Data on Heat Treating | PPEOUMEUREMan Detroit; J. E, DoxweLan, |Petimental work were given, accom- 
s sas : Tool Steel”. Mr. Korp’s long experi-| Secretary, 7016 Euclid Ave.,- ieveland; P. C.| Panied by a great many slides showing 
Metal and Machinery Exposition, THE REVIEW wishes the utmost|ence in the field supplied him with| Osterman, '32; J. R. Adams, ’32; M. A. Gross-| microstructure, physical properties and 


: 24 : : : '32; H. B. Knowlton, "32; F. T. Llewellyn, i i 
in success for both events. And it is confident that the wish will|many anecdotes which held the chap-| "i! 7S “Athen, "35; C. H. Herty, Jrs 32; [toe chect of running tests on various 


‘ ter’s attention throughout. W..’ J. Merten, '33: bearing metals. 
come true. Good luck, San Francisco! He first deplored the universal prac-| 7 JOINT’ COMMITTEE ON HEAT Three series of bearing metals were 
tice of requiring tools to be treated|/, s 9. °F baaseuminas 1. Puteber biahibiee referred to: _ : 
ee ee ae a meg nae Td: eo STEEL ti 7 a 4 a. om tees thats % 
DISREGARD THE MUD SLINGING because the hardener must heat too i ow ey. in and lead, those wi ess than 4% 


fast, in order to deliver the tools when|%, P, Git, Chairman, Vanadium-Alloys Steel lof tin are not suited to general bear- 


s . they are wanted. The steel’s ability | Phillips, C. M. Johnson, Frank G , DuRay|ing service; those with less than 5% 
__ At the risk of losing caste as the monthly newspaper of a tech- |) Contact bent ti oalnelt 0 Ine, oan Smith, Joseph Taylor, J; A. Succop, A-'M. Cor,|of lead are not suited to conditions 
nical society, THE REVIEW wants to say a few words on drought|/if heat is supplied too fast, strains|"* “jARDNESS TESTING OF METALS where good lubrication cannot be main- 


relief are set up by the expansion and con-|H. M. German, Chairman, Crucible Steel Com-|tained, while those with 5 to 15% of 
¥ traction of the steel which may cause | pany of America, New York; S. L ale, A. L.| lead can operate for short periods with- 


It is too bad that right now political figures and drought relief | breakage or non-uniformity. paviss Se Nz Hgizenke: RC. Brumfeld, O. W-| out lubrication. Lead in a bronze also 


workers are busy slinging mud at each other. Both sides agree,|, The next important thing to decide NITRIDING adds to machinability. 


: in treating tools is when to quench. Dr. V..O. Homerserc, Chairman, Mass. Inst. of In the lead base metal containing 
however, that the long succession of fine sunny days last summer | Knives or cutting dies should be} sccryog Wr geo ast pH MG, McQuaid, R-!lead, antimony, tin and sometimes cop- 


ss ree i : r et! Sergeson, W. L. Snyder, P. C. Osterman, V. T : és ol d that high 
raised cain with living conditions in certain parts of the country. | quenched just above the critical range | Malcolm. H. per, experiments showed that high pour- 


M. German. 
. because the keenness of the cutting NON-FERROUS DATA SHEETS ing temperatures and high mold tem- 
At the time they meant for most of us only more and better dayS|edge is the important factor. Dies g, Seta *Gieman A & dM. B.. peratures are both injurious, and espe- 
ar : : i ; ¥F. 1. Ta ae ; ia e 0) : 
ee ee meee ae tee ae aeee Stet fy desper, | aus C,H. Matheweon, °° OS: TM |. Owing to the increasing loads which 
In the last analysis, what if a certain percentage of your money | Coining dies are hardened about 150°|Grosce M Enos, Chairman, University of Cia,| bearings must carry and also to pour- 


° ° A “ rata A a . * A rs r 

is used to maintain and operate a permanent soliciting organization? |F. above the critical range to impart |cinnati, Cincinnati; H. S. Binns, A. H. d’Arcam- | Ing difficulties with lead base metals 
: od ability to withstand shock and com-| 23,4) peApING ROLL A the tendency is to resort more to the 

The fact remains that the bulk of the money contributed works ef- , THREADING AND 





pression. He told how he had noticed Cura EAT TREATMENT OF BOLTS pc pr a ——— op antimony 
° ° A s : ; ; ARL’ w a i > an ° i 
ficiently and in the right place. after annealing and redressing dies it|C™ans Newrnen, Chairman, | Bourne-Puller copper ese came in for a large 


Pay no attention to the petty bickerings of a few wrathful high or Wakes reherten from & fer, E. Slaughter, S. Hersch, W. Cooke, T. 8. mene followel A definite slain te 
o e . 1g . 1° uscott. hsdoren : , 
souls. Instead help the thousands who are tragically in want caused] It is difficult to control the rate of HEAT RESISTING ALLOYS shown to exist between their physical 


: : . Dr. O. E. Harper, Chairman, Battelle Memorial i 

: : quenching. Three factors enter into it,| Institute, Columbus; Dr. F. A. “mp, | Properties and the contents of copper 
by circumstances beyond their control. ake alates, te Senmealien, ant Os Higersana, We 8, Saitvass He ie aris, ey and sutimony and pecoraen -_ 

properties of the liquid. In brine solu-} #- #unter, Dr. B. Mi. Becket, Dr. CM. Johnson, | hardness and compressive strength. 
Hn Hei amarante dis as|« tam Pe Aedes (to have them kept an free tn posible 
GETTING READY FOR BOSTON rig ee Po Titan, ; ° pen W. S. ines, Chatman, W. S. Bidle Co., Cleve-| from lead, but in practice this is very 
More than seven months must pass before the Nationa] Metal and too much causes deposits ict salt | man, J. R. “Adame, Sit cielenen ages petosgt ease? por ger yg oe gong to ony 
ay i i . FORMATION IN PURE IRON e lead in selder v 
_.. Congress convenes in. Boston, but already plans have gone beyond |“ hs deee-oe ames lth. to nos Dx C. 1. Matuzwson, Chairman: Yale Uni-|tinning the brasses has a marked ef- 
the formative stage. Several speakers and papers have been secured important, The temperature should be|F Mel, 5 C Solin. yr “| fect on the “wiping” of the bearing. 
: . ° ine b f | Tight to give the hardness desired, and| HEAT TREATMENT OF CARBON STEEL| Experiments showed that these Small 
for the technical programs, and the number is growing because Of | switcient time should be allowed tol prazoup J. Stein, CEEAE® altie-Chalmers Mfg. |2™0Unts of lead were quite sufficient 
solicitations made by mail and in personal interview. remove strains as much as possible.|Co., Milwaukee, Wis; H. B. Knowlton, M. L.|2 Produce fusion of small particles 


r : ; Rrev, ' of lead tin alloy on the surf: 
Those who plan the programs try to keep in close touch with |36", Morp had found tempering Heats | HEAT TREATMENT OF HELICAL SPRINGS | bearings at a Porto sige gh Rar 
. ‘ . . H. ; airman, i A - 
the new developments in metallurgy, but they welcome assistance.| The best test of a tool is the service | of America, Pittsburgh; DuRay Smith, Henry|When lubrication was stopped, though 


~ 








‘ : +1) |it gives. When it fails it talks, and | Chandler, A. K. Strendberg, H. W. Faus. this temperature is considerably lower 

Your suggestions for technical papers and where to get them will hell Ghai eneedh Why it dite’ gitelc MELTING OF STEEL than the melting point of the bearing 
- I G. V. Lusrssen, Chairman, Carpenter Steel Co., * ° 

be appreciated. more service. Reading, Pa.; George Batty, O. K. Parmiter, G. metal proper. The wiped portions were, 





Dr. Haakon Styri led the long dis-| 4Dornin, C. H. H J. P. Gill. 
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meetings soon builds up a reputation in the American Society for | invited to attend the meeting which will The second speaker, Mr. McBachen, mens showing the results of different 
i n anizing good programs but also for| feature plant visits, a dinner and an/|talked on “Nitriding,” giving a general|methods of treating the tool steel. 
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PERMISSION 10 VISIT 3 PLANTS SECURED 
FOR NEW ENGLAND'S APRIL JOINT MEETING 


Arrangements Nearing Completion For the Big Sectional 
Gathering to be Held in Hartford on April 14 


An opportunity will be given the New England members of the 
American Society for Steel Treating and their guests to inspect 
several plants during the one day sectional meeting of the New 
England chapters at Hartford on April 14. The program for the 
morning consists of two technical sessions, starting at 10:00 A. M. 
Dr. V. O. Homerberg, technical director of the Nitralloy Corp., will 
discuss nitriding and will present the latest data on this subject 
from both this country and abroad. E. W. Page of the General 
Electric X-Ray Corp. will present the latest developments of the 
X-ray in metallurgy. Both talks promise to be interesting. 


The first inspection visit will be held#& 


after lunch at the Pratt & Whitney Co. 
Competent guides will conduct small 
groups through the gage room, show- 
ing how measurement of the millionth 
part of an inch are carried on in the 
making of Hoke blocks, the standard 
of industry. Modern machine tools in 
operation will be seen and the inspec- 
tion will include the completely electri- 
fied hardening room for heat treating 
small tools. 


The parties will next be taken to the 
new plant of the Pratt & Whitney Air- 
craft Co., where they will see under 
construction the famous “Wasp” and 
“Hornet” air cooled motors for aircraft. 
The entire plant, including an all-elec- 
tric hardening room, will be open for 
inspection. 

Permission has also been obtained to 
inspect the new plant of the Chance- 
Vought Corp., which is completely 
equipped for the manufacture of the 
Vought “Corsair,” the standard fight- 
ing ship of the United States Air Corps 
and in use by many foreign nations. 

Dr. Zay Jeffries, past president of 
the Society, will make the only address 
after the dinner. His subject will be 
“The Metallurgist in Industry.” 


NELSON SPEAKER AT DECEMBER 
MEETING OF YORK GROUP 


Talks on Stainless Steels 
By A. W. F. Green 


The York group of the Society closed 
the first half of its 1930-31 season, 
with a rousing meeting in Lancaster, 
Pa., on Dec. 10. 

The meeting was divided into two 
parts, the first being a plan visitation 
in the afternoon through the linoleum 
division of the Armstrong Cork Co. All 
in the party were impressed with the 
magnitude of the work, 

The second big feature of the day’s 
meeting was the formal business meet- 
ing of the group and the presentation 
of a poner entitled “Stainless Steels” 
by T. H. Nelson, consulting metallurgist 
of Philadelphia. 

The business meeting and the tech- 
nical talk attracted more than 165. The 
program committee, under Arthur W. 
F. Green, had charge of the introduc- 
tion of the speaker, as well as of the 
discussion which followed the talk. To 
those of the Society who have had the 
pleasure of hearing Mr. Nelson, little 
can be said, since not only is he a very 
able speaker on the subject of stainless 
steels, but his splendid personality 
makes listening a pleasure. Mr. Nel- 
son used a number of pertinent lantern 
slides to illustrate his talk, and by 
means of careful explanation of tech- 
nical detail and the exposition of his 
subject, created questions in the minds 
of many, which in the discussion were 
brought to the general meeting. 


NEW JERSEY OFFERS COURSE 


Has Already Sponsored Four of the 
Eight Lectures on the Schedule 


At a recent meeting of the New Jer- 
sey chapter it was announced that a lec- 
ture course in heat treatment, metal- 
lography and use of iron and steel 
would be presented in eight successive 
lectures beginning January 16. 

The course, which is free to all mem- 
bers of the American Society for Steel 
Treating, is given at the Essex County 
Vocational School, First Street and 
Sussex Avenue, Newark. E. L. Roff, 
chairman of the chapter’s educational 
committee, was instrumental in plan- 
ning the course. 

Four lectures have alread 
given by authorities in the 
phases of the subject. 
to be given: 

February 13: “Physical Testing” by 
Dr. K. Heindlhofer, research laboratory, 
U. S. Steel Corp.; February 20: “Alloy 
Steels” by Dr. A. B. Kinzel, Union Car- 
bide & Carbon Laboratories; February 
27: “Furnaces and Pyrometry” by H. 
Heyn, Surface Combustion Company; 
March 6: Laboratory Demonstration. 


been 
ifferent 
Four remain 








PALMER ADDRESSES BOSTON 


Discussion of Stainless Steel Interests 
Two Hundred Members and Guests 


By Howard E. Handy 


Running true to tradition, Frank R. 
Palmer, assistant to the president, Car- 
penter Steel Co., again attracted a 
large audience at the January meet- 
ing of the Boston chapter. On this 
his fourth visit, one hundred sat. down 
at dinner and more than two hundred 
attended the evening meeting. 

The subject of his talk was “Stainless 
Steel.” After explaining the effect of 
different percentages of chromium upon 
the corrosion resistance of steel, Mr. 
Palmer described the various popular 
types of stainless steels and then pro- 
ceeded to give the composition, treat- 
ment, physical properties, corrosion re- 
sistance and uses of each. A long and 
interesting discussion followed the talk. 

Among the guests at the dinner in 
Walker Memorial, Massachusetts Insti- 
tute of Technology, was E. F. Cone, 
associate editor of the Iron Age, and 
chairman of the New York chapter. 


GENERAL ALLOYS ENLARGES 


The General Alloys Co. has bought 
the plant equipment of the Cleveland 
Alloys Co. at Cleveland, manufactur- 
ers of corrosion resistant alloys. Six 
carloads of this equipment, including a 
one-ton Moore furnace, have been ship- 
ped to the new General -Alloys plant 
at Champaign, IIl., where one new two- 
ton furnace and one 500-lb. furnace 
have already been installed. This equip- 
ment will supplement new equipment 
now being purchased and under con- 
sideration. 


AIRPLANE’S METALS 
TOPIC AT DETRON 


Horace C. Knerr Tells Chapter 


of Metallurgy’s Importance 


By O. W. McMullan 

The January meeting of the Detroit 
chapter was held Monday evening, Jan. 
12, in the Hotel Fort Shelby. 

The technical talk on “Aircraft Met- 
allurgy” was given by Horace C. Knerr, 
consulting metallurgist and president 
of the Metallurgical Laboratories, Phil- 
adelphia. 

Mr. Knerr said the search for bet- 
ter materials and methods is given 
much attention in aircraft industries 
and in this way acts as a pioneer and 
aids development of light metals and 
other materials:in the automotive and 
railway industries. Both ferrous and 
light metals‘will probably continue in 
use. The use of beryllium, with a spe- 
cific gravity of 1.85, is a possibility, as 
it has a high strength for its weight. 

About 90% of fuselage construction 
is of steel tubing, much of which is 
chrome-molybdenum steel welded at the 
joints. This material has a strength 
of 95,000 pounds per square inch as 
normalized and 175,000 to 200,000 when 
heat treated. Planes accidentally 
burned show this material to be unin- 
jured, as it becomes heat treated by air 
hardening. Considering the weight- 
strength ratio, steel is a lighter ma- 
terial than aluminum and much lighter 
than wood. Sheet duralumin is much 
used where corrosion prevents the use 
of steel; also if stainless sheets were 
used for equal weight of dural the steel 
would be so thin that it would tear. 
Many parts, however, are made of riv- 
eted duralumin. The engines are com- 
prised of a number of materials in both 
the cast and wrought form. 

The added strength and saving in 
weight due to heat treatment is an im- 
portant consideration. A saving of 
one-half the weight may cover the cost 
of treatment. It is estimated that the 
saving of one pound in the construc- 
tion increases the value of the plane 
$66 during its life. i 





To Greet Delegates 





Hon. James Rolph, governor of California, 
honorary chairman of the reception com- 
mittee for the Western Metal Congress. 








LOS ANGELES HAS 
2 GOOD MEETINGS 


Two Technical Talks and One 


Movie Featured in Dec., Jan. 
By James H. Spade 

The regular monthly meeting of the 
Los Angeles chapter was held Dec. 11, 
in the auditorium of the Los Angeles 
Gas & Electric Co. 

The dinner and meeting was attended 
by about 95 members and guests who 
were very much entertained during the 
course of the evening in the subject 
of a paper entitled “Defects in Steel.” 

The paper was given by George Stet- 
ter of the Pacific Coast Steel Co., Los 
Angeles plant. Mr. Stetter impressed 
his audience in a very convincing man- 
ner with the importance of the sub- 
ject, and likewise left no doubt in their 
minds regarding his ability to handle 
the subject in a very intelligent and 
thorough going manner. 

The next general meeting was held 
on the evening of Jan. 15 at the Los 
Angeles Gas & Electric Building. The 
dinner and meeting were attended by 
138 members and guests. 

The meeting was held in the audi- 
torium and was divided into two parts. 
George M. Hawley of the Southern Cali- 
fornia Edison Co., first occupied the 
floor and delivered an extremely inter- 
esting address, partly illustrated with 
slides, describing his recent trip to the 
east in the interest of modern heat 
treating methods. Mr. Hawley gave the 
larger part of his time to describing 
the electric heat treating plant estab- 
lished by the Bethlehem Steel Co. 

The second part of the evening’s en- 
tertainment consisted of four reels of 
talking films entitled a “Trip Through 
the River Rouge Plant” of the Ford 
Motor Co. 


FLECTRO-PLATING, PICKLING 
FYPLAINED TO HARTFORD MEN 


George Hogaboom January Talker 
By J. Allison 

At the meeting of the Hartford chap- 
ter, Jan. 18, George Hogaboom, chief 
of the research department of the 
Hanson-Van Winkle-Munning Co., Mat- 
awan, J., gave a very interesting 
and practical talk on the various plat- 
ing processes, which are of interest to 
the metallurgist, and described the pro- 
cess of electro-cleaning and pickling. 

In discussing copper plating, as used 
as a stop-off in selective carburizing, he 
brought out the fact that a high carbon- 
ate content in the cyanide plating solu- 
tion often results in a porous plate 
which is ineffective in preventing car- 
bon absorption by the steel. 

He spoke of electro-deposition of iron 
at fairly high current densities, which 
resulted in a deposit having a strength 
of 55,000 lbs. per sq. in. and an elonga- 
tion of 20% in 2 in. Properties of this 
electro-deposited iron could be altered 
by heat treatment and the iron case 
could be carburized. 

He was asked by the chapter to de- 
scribe an electro-cleaning and pickling 
process which his company sponsors. 
This method requires only a small frac- 
tion of the time consumed in ordinary 
cleaning and pickling practice. Heavily 
scaled drop forgings may readily be put 
through the process and come out with 
a smooth clean, and almost silver white 
surface. 

Mr. Hogaboom discussed several 
other types of plating more or less 
briefly and gave many practical guides 
during the discussion which concluded 
the meeting. 





J, M. WATSON TELLS N-WEST 
ABOUT AUTOMOTIVE STEELS 


Recommends Fewest Possible Types 
By H. S. Jerabek 

On January 7 the Northwest chap- 
ter held a dinner meeting at the Ho- 
tel Radisson, Minneapolis. After an 
opening program of entertainment the 
meeting was turned over to J. M. Wat- 
son, president of the A. S. S. T., who 
gave a talk on “Automobile Steels.” 
He discussed in detail the selection of 
the proper types of steel for the various 
parts of a car. He pointed out that 
tensile and torsion tests made on fin- 
ished parts where the load is applied in 
a manner which approximates service 
conditions are a more reliable guide 
than tests made on standard test speci- 
mens. 

The S.A.E. specifications now list 
sixty-nine different types of steel and 
in most cases several of these might 
serve equally well for a given part. 
Mr. Watson discouraged the use of too 
many different grades in one plant, 
especially where a _ smaller variety 
would do as well. He described the 
manufacture of a large number of auto 
parts and mentioned the steels common- 
ly used for each. 

Alloy steels predominate in such 
highly stressed parts as_ steering 
knuckles, steering arms, king pins, 
steering gears, rear axles, differential 
gears and pinions. The carburized 
parts are often made of Ni, Cr-V, or 
Ni-Mo steels, while forgings of 3240, 
4140, and 6140 are common. Some man- 
ufacturers have adopted pearlitic man- 
ganese steels for some of these parts. 
Leaf springs are usually made of 
9250-60, 1095, 6150, Cr-Si-Mn, or Cr-Mn 
steel. 

Mr. Watson covered the field very 
thoroughly and interestingly. 


TOOL STEEL ANALYSIS SPEECH 
GIVEN BEFORE ROCHESTER MEN 


J. P. Gill Is Guest Speaker 


By Walter F. Morton © 

The January meeting of the Roches- 
ter chapter was so well attended that 
it taxed the capacity of the club room 
of the Powers Hotel. The meeting, as 
usual, was preceded by a dinner in hon- 
or of the speaker who was J. P. Gill, 
chief metallurgist for the Vanadium Al- 
loy Steel Corp. and the Colonial Steel 


— 

r. Gill had selected for his subject 
the “Chemical Analyses of Tool Steel.” 
He pointed out that there are something 
like five hundred different brands of 
tool steels on the market at the pres- 
ent time, of which about two hundred 
are advertised extensively. These, how- 
ever, can be classified into seven differ- 
ent groups, typical analyses of which 
were given by Mr. Gill. 

The characteristic effects of each of 
the different alloying elements were 
carefully and fully explained, partic- 
ular attention being called to the fact 
that carbon is the most important ele- 
ment in tool steel. Mr. Gill then dis- 
cussed with the aid of slides the uses 
of each type of tool steel, pointing out 
the particular advantages and disad- 
vantages of each, as well as giving valu- 
able data concerning heat treatment. 





MANGANESE STEEL'S 
HISTORY, USES TOLD 


Dr. John H. Hall Interests 75 


Washington-Balto. Members 
By Leo J. Waldron 


The January meeting of the Wash- 
ington-Baltimore chapter was held in 
Washington. 

About 75 members met in the Interior 
Building, where Dr. John Howe Hall of 
Taylor-Wharton Iron and Steel Co. gave 
a very interesting talk on “History, 
Manufacture, and Properties of Had- 
fields Manganese Steel.” 

He first discussed the introduction of 
14% manganese steel in both Europe 
and this country; how the Hadfields, at 
the suggestion of Mushet, started work 
with relatively large manganese con- 
tents in their steel, and how Dr. Howe 
interested the Taylor Iron works in 
1891 to introduce the 14% manganese 
steel in this country. 

He then described the structural 
characteristics of the various manga- 
nese steels and how they were affected 
by thermal treatments. 

Manganese steel shows its extreme 
resistance to wear in any case where 
the wear is accompanied by severe cold 
work. Thus the dipper teeth of a 
steam shovel stand up remarkably well 
when handling rocks or hard material 
that will severely cold work the sur- 
face of the teeth, 

Dr. Hall, in speaking of the manu- 
facture of the steel, said that either 
the electric furnace or converter was 
used, though he favored the converter 
as producing the slighter better qual- 
ity of steel. 


WELDING SPRINGFIELD TOPIC 


A. M. Candy Discusses Welding of Large 
Structural and Machinery Units 


By T. P. Jones 


A. M. Candy, arc welding engineer 
of the Westinghouse Electric & Mfg. 
Co., was the speaker at the December 
15th meeting of the Springfield chapter. 

The first part of Mr. Candy’s talk 
showed how welded construction can be 
profitably and economically used in the 
fabrication of bed plates for machinery, 
motors, generators and other similar 
units. He also described how various 
machined parts could be constructed by 
welding where the complicated and in- 
tricate castings required, would entail 
quite a period of time for the making 
up of patterns, molds and castings. 

By far the larger portion of Mr. 
Candy’s talk was devoted to the use of 
welding in building operations. 

Many desirable factors are intro- 
duced by the use of the welding proc- 
ess, great savings in the weight of steel 
used, elimination of noise in construc- 
tion, and simplicity of construction due 
to the elimination of special parts re- 
quired in other types of construction. 

Attendance at the meeting was about 
120, which amounts to more than twice 
the membership in our chapter. It is 
gratifying to note the interest that is 
being taken in our meetings this sea- 
son and also that the non-members in 
attendance feel free to take part in the 
discussion following the speaker’s talk. 











record. Address 2-10. 





SALES REPRESENTATIVE 


Wanted by conservative fim manufacturing full line of 
carburizing and metallurgical materials. Only men 
_who have wide aquaintance and following considered. 
Commissions only. Please state territory covered and 











POSITIONS WANTED 


METALLURGIST in charge of special allo 
steel development and production will be avail- 
able shortly. Has had supervision of high 
frequency induction furnaces as well as arc 
type. Address 1-25. 


MECHANICAL ENGINEER and machine 
designer desires connection. Over twenty 
years experience on machine work including 
grinding machinery. Familiar with shop 
her and heat treating practice. Address 
2-15. 


METALLURGICAL ENGINEER and foun- 
dryman desires connection. Graduate M. I. 
T. and Harvard. Thirteen years experience 
in gray iron, brass and steel foundry re- 
search and management and in metallurgy and 
heat woonepiens of carbon and alloy steels. Ad- 
dress 1-30. 


REHEATER, 25, married, employed at a 
bearings company. 9 years experience at 


oland 





Employment Service Bureau 


Address answers care of AMERICAN SOCIETY FOR STEEL 
TREATING, 7016 Euclid Ave., Cleveland, unless otherwise stated. 


NOTICE 
Firms interested in selling their furnaces in 
have to communicate with 
J. ZUBKO, ul. 
Zwirowa, Brwinow, Poland 


hardening races for bearings out of low car- 
bon and alloy steels. Two years in high school. 
Desires new connection due to limited oppor- 
tunity in present postion. General eels 
of furnace rebuilding and all kinds of repair 
work, Address 2-5. 


EXPERIENCED METALLURGIST avail- 
able March Ist. Sixteen years experience as 
head of complete laboratories and supervising 
heat treating departments. Last ten years in 
truck and buss field with outstanding com- 
pany. Address 2-25. 


-POSITION OPEN 


METALLURGIST wanted with year or 
more’s experience after college. Position open 
with industrial concern requiring general non- 
ferrous and ferrous metallurgical training. 
Work includes small amount of routine, in- 
vestigation of spereens problems, and develop- 
ment work. ust be able to make contacts. 
Address 2-20. 














Page 4 


THE REVIEW 





CLEVELAND STUDIES 
ELECTRIC FURNACES 


H.E. Koch Addresses Meeting; 


Refractories Movie Shown 
By W. E. Benninghoff 


The regular monthly meeting of the 
Cleveland chapter was held Jan. 12 in 
the Cleveland Engineering Society 
rooms.. About 175 members and guests 
convened to see the Harbison-Walker 
Refractories Co. film, “Manufacture of 
Refractories,” and to hear H. E. Koch 
of the Hevi Duty Electric Co. tell about 
“New Electric Furnace Developments.” 

The film depicted the obtaining and 
treating of the raw materials used in 
the making of refractories, and showed 
these materials in their course through 
the plant as they were treated to make 
the finished product. It was an inter- 
esting film, and Mr. Day of the Har- 
bison-Walker organization was on hand 
to answer questions. 

Mr. Koch spoke of the development 
in electric furnaces in the last decade 
due to the more exacting demands as to 
control, accuracy and uniformity de- 
manded today by metallurgists. The 
rule of thumb method has been super- 
seded by scientific control. 

The present development seems to be 
in the control of furnace atmospheres, 
both for ferrous and non-ferrous work, 
but Mr. Koch stated that one of the 
difficulties attending this development 
was the obtaining of pure gases com- 
mercially. There is also a need for one 
furnace in which the smaller manufac- 
turer may nitride, carburize, harden, 
draw, or anneal in order to keep his 
investment in equipment at a minimum. 

Mr. Koch stated that the difficulty 
in obtaining pure atmospheres had been 
met in a universal furnace by using 
liquids to give the desired atmospheres. 
For instance, a compounded vegetable 
base oil is used to furnish the carbon 
needed in the carburizing process. 
There also seems to be some promise 
in blending certain liquids with am- 
monia in the nitriding process. The 
liquid used is dripped into the furnace 
chamber where the heat breaks it down 
to give the desired atmosphere under 
accurate control. 

Mr. Koch used several slides in de- 
scribing the type furnaces in which 
atmospheres are used, as well as the 
racchanism ZS , roducing the desired at- 
mospheres. e also showed several 
slides of photomicrographs of steels 
carburized in the oil process in explain- 
ing this process in detail. Mr. Koch 
believes that the use of gases and liq- 
uids is still in its infancy, but that this 
phase of furnace development will pro- 
ceed rapidly. 


CASTING MALLEABLE 
IS COLUMBUS TOPIC 


Enrique Touceda Speaks Before 


Interested Crowd on Jan. 13 
By L. H. Marshall 


The January meeting of the Colum- 
bus chapter was held Jan. 13, at the 
Fort Hayes Hotel. A dinner preceded 
the regular meeting and was attended 
by twenty-two persons. N. W. Stevens 
of the local chapter gave an interest- 
ing coffee talk on the subject of “Wood- 
Saws.” He gave many instances of the 
intricacies involved in producing this 
steel specialty and amply demonstrated 
his command of his subject. 

Enrique Touceda delivered the main 
talk of the evening, on “Malleable Cast 
Iron,” an industry with which his name 
has been prominently connected for 
many years. The heads of the local 
malleable iron plants were present to 
take full advantage of this opportunity 
to hear an outstanding leader in the 
field. 

Professor Touceda gave a compre- 
hensive review of the subject and illus- 
trated his talk with numerous specific 
examples drawn from his many years 
of intimate contact with the industry. 
He pointed out that malleable cast iron 
has properties peculiar to itself that 
permit it to fill special needs in this 
day of unusual requirements. Of course 
the ease with which it is machined 
adds greatly to the popularity of this 
metal and is perhaps its greatest asset. 
It was shown that rather remarkably 
high strengths are consistently pro- 
duced with proper foundry practice. 
In spite of the competition offered by 
stampings and built up shapes, malle- 
able cast iron has been able to main- 
tain its position because of the con- 
sistently good quality castings pro- 
duced by the more progressive found- 
ries. 

A larger than ‘ienel audience was 
present for this meeting. 
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Frankel Bros., Ltd. ....... 

Frost Steel & Wire Co. 

Harrison Too] Co., H. A. 

Hi-Speed Tools, Ltd. ee 

Hydro Elec. Power Commission. ere 
Jessop & Sons, Ltd., Wm. ........eeeee 
Norton Co. of Canada cceccccccce 
Ont. Research Foundation 
Ont. Research Foundation 
Peerless Engineering Co. 
Potts Pattern & Mach. Co. 
Precision Tool Wks., Ltd. 
Production Materials Co. .. 
Pyrene Mfg. Co. of Canada 

Ry. & Power Engineering Corp. 

Sangamo Electric Co 

Steel Co. of Canada .......+..+- . -Hamilton 
Toronto Hydro Elec. System ......... ..-Toronto 
Volta Mfg. Co., Ltd. 
Wallace Barnes Co. 


eee ee 


- Toronto 
- Toronto 
....Hamilton 

. -Toronto 
ere 
....Toronto 


cere hess ees neeceee Hamilton 


PHILADELPHIA CHAPTER 
Ajax Metal Corp. ..... . Philadelphia 
Amer. Engineering Co. ° - Philadelphia 
Atlantic Steel Castings Co. ccccccces Onester 
Brown Instrument Co. cecccces ,} JPhiladelphia 
Budd Mfg. Co., Edw +++++..Philadelphia 
Camden County Ganeticant “School are 
Merchantville, W..3. 

Cann & Saul Steel Co. on 600 00ee4eusa eee 
Carpenter Steel Co. ........+.++++++Philadelphia 
Delaware Valley Forge Co. ..........Philadelphia 
Disston & Sons, Inc., Henry .........Philadelphia 
Edgcomb Steel Co. .......++++++++++Philadelphia 
Vom Gen Oo, A. BH. ccvccces ++++++Philadelphia 
Frasse & Co., Peter A. oeeeeeeeeess Philadelphia 
Fulmer & Gibbons .........0- ....+.Philadelphia 
Houghton & Co., E. F. ccccece ‘Philadelphia 
(Mlingworth Steel oe John ..........Philadelphia 
Leeds & Northrup Co. ..............Philadelphia 
Midvale Co. ..ccccccccccee Nicetown, Philadelphia 
Morris, Wheeler & Co., Inc. Philadelphia 
Philadelphia Electric Co. ............Philadelphia 
Philadelphia Gas Works Co. - Philadelphia 


je settee 





Plumb, Fayette R., Inc. ......... 
Potts & Co., Horace A. cece 

Rowland, Inc., Wm. & Harv ey 

Ryan, Scully BS GH csccccces 
Schutte & Koerting Co. ... 
Standard Pressed Steel Co. ..........Jenkintown 
Steinmetz & Co., Inc. .......eee00- "Philadelphia 


. -Philadelphia 
...-Philadelphia 
Philadelphia 
+++.+.+Philadelphia 
++eeee+.Philadelphia 


Stokes & Smith Co. ......... 
Summerill Tubing Co. 
Thwing Instrument Co. 
Trent Co., Harold E. 
Ward’s Sons Co., Edgar T. 
Wiedemann Machine Co. .. 


ood Steel Co., Alan . +i... .Philadelphia 


PITTSBURGH CHAPTER 


Aluminum Co. of Amer. ........New Kensington 
Braeburn Alloy Steel Corp. 
Duquesne Light Co. .... 
Duquesne Steel Fdry Co 
Firth-Sterling Steel Co. cence 
Fisher i te GO scvsesccsccese . Pittsburgh 
Flannery Mfg. Co. ........2.-5 .+....Pittsburgh 
Ft. Pitt Steel Castings Co. McKeesport 
Hall & Pickles, Ltd. ..........Manchester, Eng. 
Heppenstall Co. seeeeeees Pittsburgh 
Houghton & Co., . Pittsburgh 
Jones & Laughlin Steel ‘Corp. +eeeeeee. Pittsburgh 
Latrobe Elec. Steel Co. ........ +++ee..- Latrobe 
Mackintosh-Hemphill Co. ........ .....Pittsburgh 
Mesta Machine Co. oeeeeee. Pittsburgh 
Nat. Drawn Steel Co. ..........E. Liverpool, O. 
Oliver Iron & Steel Co. ..............Pittsburgh 
Pittsburgh Rolls Corp. ... -.....Pittsburgh 
Pittsburgh Steel Co. ..........+.++++.. Monessen 
Refined Steel Products Co. .-...Pittsburgh 
Rodman Chemical Co. Cobeveroeees Orona, Pa. 
Union Drawn Steel Co. ............Beaver Falls 
Union Steel Castings Co. ............Pittsburgh 
Union Switch & Signal Co. ............Swissvale 
United Bagineoring 2s & Foundry Oo. ....Vandergrift 
Vanadium-Alloys Steel Co. ..............Latrobe 
Vanadium Corp. of Amer. ..........Bridgeville 
Vulcan Cruc. Steel Co. «+... Aliquippa 
Westinghouse Elec. & Mfg. Co. ....+.Mansfield, O 


-McKeesport 


eeeee 


RHODE ISLAND CHAPTER 
Brown & Sharp Mfg. nese 
Crosby Co., J. D. 
Hayes, C. I. see 
Narragansett Elec. Co. 
Slocomb Company, J. T. 
Vanadium Alloys Steel Co. 
Victor Ring Traveler Co. ‘ 
Washburn Wire Co. .......eeeeeeee .Phillipsdale 


ROCHESTER CHAPTER 


Amer. Laundry Mach. Co. - -Rochester 
Bausch & Lomb Optical Co. - -Rochester 
Brace-Mueller Huntley, Inc. - Rochester 
Burke Steel Co., Inc. ........ . -Rochester 
Davenport Mach. Tool Co. ... +++. Rochester 
uleason Works ...... 

High Speed Hammer Co. . 
North East Appliance Corp. . 
Ritter Dental Mfg. Co. ................Rochester 
Rochester Gas & Thee. Corp. ...........Rochester 
Symington Company ............+.+.+.Rochester 
Taylor Instrument Co. ++++e+..Rochester 


ROCKFORD CHAPTER 
Barber-Colman Co. ............e++++-.Rockford 
Barnes Co., W. F. & John ............Rockford 
Eclipse Fuel Engineering Co. ..........Rockford 
Elco Tool & Screw Corp. ............Rockford 
Ingersoll Milling Mach. Co. ............Rockford 
Mattison Machine Works ..............Rockford 
Mechanics Machine Co. ..............-.-Rockford 
National Lock Co. ..........0++eeee+--Rockford 
Rockfd. Gas Lt. & Coke Co. ..........Rockford 
Rockfd. Screw Prod. Co. .........+....+Rockford 
Ryerson & Son, Inc., J. T. . -. Rockford 


sevens ooo cai 


ochester 


SCHENECTADY CHAPTER 
American Locomotive Co. ............Schenectady 
General Electric Co. ............... Schenectady 
Ludlum Steel Co. ............e0e000-- Watervliet 


SOUTHERN TIER CHAPTER 
Amer. La France & Foamite Corp. ........ Elmira 
Eclipse Machine Co. 

Elmira Water, Lt. & R. R 

Ingersoll-Rand Co. 
Ingersoll-Rand Co. 
Ingersoll-Rand Co. 
Ingersoll-Rand Co. 
Internat’] Business Machine Co. 
Kennedy Valve Mfg. Co. 
Morrison Mach. Prod. Ine. 
Willys-Morrow Co. 
Willys-Morrow Co. 


° "Endicott, B. .¥. 

we ce ee -Elmira 
ecccccccccce . .-Elmira 
eT TTrTT TT Te ccccccccce oMIMmTS 
cccccvccsoes ve eeeeeeeee Elmira 


SPRINGFIELD CHAPTER 
Chapman Valve Mfg. Co. ........Indian Orchard 
Moore Drop Forging Co. ..............Springfield 
Perkins Mach. & Gear Co. ............Springfield 
Springfield Gas Light Co. ..... o+ee.. Springfield 
United Electric Light Co. .. .. Springfield 
Vanadium-Alloys Steel Co. .....- Springfield 


ST. LOUIS CHAPTER 

Bromwich Supply Co., E. W. .........-St. Louis 
Carpenter Steel Co. ........+....+00-.St. Louis 
Century Electric Co. ........eseeee00-.5t. Louis 
Davis Boring Tool Co. ....... -St. Louis 
Granite City Steel Co. ....... “/Granite City, lll. 

Houghton & Co., E. F. Louis 
Laclede Gas Light GR. ccocsccccesececte, Me 
Laclede Steel Co. ...........-- Veber a G tl. 

Leschen & Sons Rope Co. - St. Louis 
Ludlum Steel Company oeceeeeee Bt. Louis 
Ryerson & Son, Inc., Jos. . ecccccccc ett. Louis 
Scullin Steel Co. .......ceeeececeees St. Louis 
So. Manganese Steel Co. ..............St. Louis 
St. Louis Screw & Bolt Co. ............St. Louis 
Union Elec. Lt. & Power Co, ..........St. Louis 
Western Cartridge Co. E. Alton, I). 


SYRACUSE CHAPTER 
Brace-Mueller-Huntley, Inc. ..-Syracuse 
Brown-Lipe-Chapin Co. ... . Syracuse 
Cruc. Steel Co. of Amer. - Syracuse 
Halcomb Steel Co. .........206 ...Syracuse 
New Process Gear Co., Inc. ............8yracuse 


TRI CITY CHAPTER 
Bettendorf Co. «++...Bettendorf, Ia. 
DOGTe Be COs. 080 0s 0 vce.cnccvccescessee cae omen 
French & Hecht ............+++ee.-.Davenport 
International Harvester Co. --»-Mcline 
Moline Tool Co. ........0e6. 

People’s Power Co. ....eceseeeccccceee so Moline 
Williams, White & Co. errr rere 


WASHINGTON-BALTIMORE 
CHAPTER 

Black & Decker Mfg. Co. 

Cruc. Steel Co. of Amer. ..............Baltimore 

Dearborn Chemical Co. ........++++..New York 

Gathmann Engineering Co. ..+.+..-Baltimore 


Poole Engineering & Mach. Co. evcccece Baltimore 
Rustless Iron Corp. of Amer. .. Baltimore 


WORCESTER CHAPTER 
Amer. Steel & Wire Co. ........+..... Worcester 
Arter Grinding Mach. Co. ............Worcester 
Bath & Co., John ......cceeeeeceeeess Worcester 
Curtis & Marble Mach. Co. ..........Worcester 
Heald Machine Co. ........+06 oeeeee. Worcester 
Jessop Steel Co. ...ccreesrecccevecs .. Worcester 
Johnson & Basset, Inc. 
Johnson Steel & Wire = 
Leland-Gifford Co. ..... 
Morgan Construction Co. 
Norton Co. ..... ° 
Whitinsville Spinning Ring Co. : Whitinsville 
Worcester Gas Light Co. ... .- » Worcester 
Wyman-Gordon Co. .....eseeeeeeeeeess Worcester 


YORK GROUP 
Pennsylvania Gas & Elec, Co. 


ee eeeeeeeces 


cece ccc ecc cklemene 


- York 





